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Ttxe paresent invention relates to sl met hod of cieaot xvat ing^ 
cixist m±te allergens - 

5 

Va3r±o\iS alleirgens are Icnown to trigger a txxaman reaction - 
P'or ezKiample, ±t laas iDeen known for a long time ttxat tiouise 
dust can trigger allergenic reactions In tiu-mans , siicla as 
asthma and rhinitis. It was reported, as early as 192S 
lO that It was the diast mites In the d\ast that were the 
I^rlmary solirce of the allergenic response, t>\it It was only 
In the I960 ■ s that researchers appreciated its 

significance . - 

15 House dnst mites produce detritus which causes allergenic 
reaction in many people- The major allerg-ens are believed 
to toe detritus from the mite species Dermatophogoides 
f arlnae and Dermatophagoides pteronys sinus (the allergens 
t>elng kmown as Der f 1 and Der pi respectively) . The 

20 detritus includes faeces as well as iDody part residues of 
the mites. A. review is given in Experimental and Applied 
Acarology, lO (1991) p. 16V~186- 



Other allergens which are problematic include cockroach 
25 allergens (notat>ly the Bla . gl cockroach allergen) , and cat 
allergens (Fel dl ) - In the case of cat allergens the 

coat/fur of the cat and/or its salivary deposits seem to 
iDe of significance in eliciting the allergenic response . 



30 



W099/152 0S describes a method for deactivating allergens 
derived from the D- Pteronys sinus and D . Farinae dust mite 
species, which comprises contacting the allergen with one 
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of 2 8 deactx-vants whictL are c3.es C3r±t>ec5. . Xlnes* 
del iveareci ±nto an a±3rsjDace t>y aerosol s^DX-aylng . 



may t)e 



WO 01/7G3T1 ciescariiDes f Tartlaeir cieac t ivant s £oar 1-iou.se ciizst 
5 m±te alleargens- Xlnese may t>e ca.el±ve3reci xrxto an a±rsx>a<::;e 
by va3r±ou.s methocis ±nd\aci±ng t)y u-se of heat to vaporise an 
o±l , an 1J.1 tra- son±c jet ne3z>u.l±ser, an ±on w±n<a., or a 
candle incorporating a deact ivant . In the case of the 

oil, this may toe xased as su-ch or may t>e floated on wat< 
lO or may he presented in the form of an oil-in-wat< 
emulsion, generally having u-p to 5% hy weight of the oil . 



In accordance with a first aspect of the present invention 
there is provided method a of deactivating an allergen, 

15 the method comprising dispersing into an airspace an 
allergen — deactivating amount of an al lergen— deactivating 
compound (hereinafter the ""^deact ivant " ) , the deactivant 
being provided in the form of an oil -in- water emulsion 
comprising at least 8% of a deactivant (wt - deact ivant /wt . 

2 0 emulsion) , and heing dispersed into the airspace as a 
vapour - 



j^referalDly the emulsion comprises at least 9%, and most 
preferably at least 10%, of a deactivant. 



25 

i>2referahly the deactivant used in the method of the 
present invention is provided in the form of an oil-in- 
water emulsion comprising up to 25% of deactivant, 
preferably up to 2 0%, more preferably up to 18% and most 
30 preferably up to 15% of deactivant. 
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An es^Dec ±a.Hy p^nref earareci o±l — ±rx— water emuilsion for use ±n 
ttie mettioca of the p>3reseiat iirveii t ± on comE>3r± ses 12% of a 
cieact ivant - 

5 Ttte percentages gxven in the at>ove definitions denote the 
total cLeactivant content, when there is more than one 
cieactivant f>resent - 

In this sp>ecif ication linless otherwise stated a 5>ercentasre 
lO valiae cfi-ven for a comp>onent denotes the weight of the 
com£5onent eacpressed as a percentage of the total weight of 
the emu-lsion. - 

Use of the noun deactivant and the vert? deactivate in this 
15 specification denote that some or all of a source of 
allergens at a locus are rendered unat>le to evoJce an 
allergenic response in a human, t>y a method of the present 
invention- The net result is that the source may he 

reduced in its allergenic! ty, or its all ergeni city may he 
20 completely removed - 

' Preferahly the deactivant is selected f rom s 

a t e rpene hydro c ar hon ; 
25 a citrus oil ; 

a mint oil ; 

hois de rose oil; 

oil of jasmine; 

frankincense / 
SO oil of hergamot ; and 

oil of lemon grass . 
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oil , p±rLol 



p»aref eDralDly orange o±l - 



c±t3ru.s oil , most 



A caeactivant 
Al t ^amative ly- 
togettLenr- 



may ST-iitat>ly Joe a single compovinca . 
L mixtuare of deact ivants may be usecL 



A deact i'vant may t>e p>art of a iDlendl of comE>o\ancls , not all 

of wlaioh are cleac t i-vants - For example a citaru.s oil is a 

iDlend of oompoumds not all of whioia will function as 
deact ivant s - 



A cieact ivant may s\iitat>ly t>e disperseci into ttie airspace 
over an extendecL period., for example at least 3 0 minutes*, 
and preferalDly at least 1 lnoTJ.r . 

A deacti-vant may sviitalDly fcte dispersed into ttie airspace 
on two occasions, interrupted t>y a period in wliicln- ttiere 
is no deacti"vant dispersal. A deactivant may i^e dispersed 
into ttie airspace on one or more furttier occasions, 
following a corresponding period or periods of no 
deactivant dispersal - Pref erat>ly each sucti dispersal 

occasion involves deactivant dispersal over an extended 
period, as descrit^ed atoove . Pref erat^ly tlie or eacli 

period in which there is no deactivant dispersal is an 
extended period, for example at least 2 hours, preferably 
at least 4 hours, and most preferably at least & hours. 
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We have f oianci ttiat tiie mettioci pirocixxces a p>arolonge<i 
^reciuLCt ±on. ±n the alleDrg^en loa.ciin.g- of an alleargen- 
con-taminateci inanimate siibstarate - Deliveary of tine 

cieactivant into an aixrspace as ciescarilDeca. canses a 
5 pezrmanent areciiiction in the popu-lation of al lenrcrens in an 
inanimate test souLirce . By inanimate test souLaroe we mean a 
test sou.3rce wtLich is itself inanimate Ce.g^. it is not the 
sKiin or coat/fuLir of a live animal) and it does not contain 
living organisms, sio-ch as du-St mites- Popuilations of dxxst 
lO mites woiald maJce any resijilt difficTj.lt to intearp>iret . 

We have fouind that the redu-ction in all erg-en content in 
STj-ch a source is of long duration", for example at least V 
days, typically at least 14 days, and siiitah)ly at least 28 

15 days- Indeed, in tests we have carried out over a 2S— day 
period, we have found that the allergen content may 
continue to decline over time, even though the deactivant 
may have t>een used days or weeks before - The results 

suggest that the allergenic species have iDeen trul-y 

20 denatured or degraded, to the extent that, firstly, they 
cannot re— form, and secondly, their degradation products 
are not themselves allergenic . It further suggests that 
the action of the deactivant is not merely a masking or 
damping effect- Any such effect would be likely to break 

2 5 down over time - 

The formation of emulsions is generally well known in the 
art and is described, for example, in Modern Aspects of 
Emulsion Science, edited by Bernard P. Binks , The Royal 

3 0 Society of Chemistry, 19 98 and Surfactant Science and 

Technology, - Second Edition, Drew Myers, 1992, VGH 
E>iablishers , Inc. IsTon-ionic surfactants may Jbe especially 
suitable . Proprietary surfactant packs may be employed to 
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fox-m emialsions , four e^camj^le E- Z -MUXiSE (Tx-ade MaarJc) , a non- 
xon±c STJ-arf actant pjacic from Florida Cli.emical Company, XJS . 

E»2ref oratoly the deactivant is di sp>e3rseca into the aiarspace 
as a vajsoiir . 

f>2ref earatoly the dispersaX of the deactivant is aided t>y 
heat ap>i3lied to the emiilsiorx. 

A heat soujcrce is paref e3rat>ly located heneath a soxiirce of 
the emiilsioxi. This may, foxr example, t>e an oil huiamex- , 
candle oar an. electrical heat soiairce , such as a hot plate. 
E>3ref erahly it is a hot plate, preferably having a 
temper atTjire of at least 100**C- 

The lise of a hotplate enah>les the heat applied to vaporise 
the deactivant to be controlled, in a manner which is not 
possible with prior methods . 

Oxar worlc su^Q^stis that u-se of a hotplate below 100**C! gives 
some allergen deactivating activity but that uise of a 
higher temperature gives allergen deactivating activity of 
a substantially and surprisingly higher level, even though 
the q[uantity of deactivant dispersed may be the "same in 
each case . 

r»ref erably the hotplate has an electrical heat source . 

Preferably the vessel and the hotplate are in face — to — face 
contact - Preferably the hotplate has a flat surface and 
the vessel has a flat base, and the vessel rests on the 
hotplate . Preferably the vessel has an o:£>Gn±n^ in its 

upper region- Preferably it has a fully open upper face. 
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]?2ref erattly , ttieref ore , the vessel InsLS sl flat t>a.se , sl s±cLe 
(±f cyl ^nclrxcal) ozr sides c3.e£>enci±ng u.jjwa.rcil'y tineref arom, 
andl no f "Lirthear sicle . 

5 E'ref ear ably tine tiot^jlate is at a tetri^je rat lire of at least 
13 0°C2 . 

E^ref eralDly ttie lrLot£>late is at a tempezratoare \xp to 300°c:, 
pref eralDlY- up* to 2 50**C- 

lO 

The resent invention involves the dispersal of an 

allergen deactivant into an airspace. It is possittle that 
airl>ome allergens may l>e deactivated ]t>iat it is believed" 
that there is effective deactivation of allergens horne on 
15 surfaces within the airspace . 

In accordance with a fuirther aspect of the present 
invention there is provided the nse of an oil — in— water 
emu-lsion in deactivating an allergen at a Ioctjls , the 
20 ermilsion comprising lO — 15% of an allergen deactivant , a 
heat source heing used to accelerate the vaporization of 
the deactivant - 

In accordance with a further aspect there is provided an 
25 allergen— deactivating oil— in— water emulsion comprising at 
least S% of a volatile deactivant, wherein the deactivant 
is selected from: 

a terpene hydrocarbon / 
30 a citrus oil ; 

a mint oil ; 

hois de rose oil ; 

oil of j asmine ; 
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f 3r anJc ± nc e n s e ; 

<3i 1 of tieararamot: ; sizidi 

oil of lemon grara-ss. 



5 E>3ref eara-lDly an alleirg-en cieact ivateci ±n a methiodl oar use in 
^ accoorcia-nce wltti the pkzresent invention is a matearlal whticln. 
evoJces an alleirg-enio reaction in a tiu.man - IPoar e:}cample it 
may txe an allearg^en azrising^ forom tiou.se ciust mites, oar farom 
pets- Most p>3ref earaiDly ■ ttie metlioci ojt use of ttiis invention 

lO is alz>le to deactivate, palrtially oar wtiolly, an allearg^en 
arising f arom the mite species Dearmatoplaoc^oicies - f aarinae 
(Icnown as Dear f 1) oar, especially farom tiae mite species 
Derma topliagoicies ptearonys sinus . (Jcnown as Oear pl^ - Cat 
alleargens <Fel cli ) and cockaroaclra alleargens <Bla gl ) may 

15. also fae cieact ivatedl . 



Xtae 



paresent invention will be 
to the following- ELxampl- 



f uarthear descaribeci with 



20 



E:xn3ear imental Parotocol 



When using house ciust foar alleargen denatuaring tests an 
inhearent difficulty is the vaariahi 1 i ty of the amoiant of 
allergen in each small sample, even when taken farom the 

25 same dust aresearvoiar . The amount of dust in the pare- 

tareatment sample must he accuarately estimateci in oardear to 
detearmine the extent of any alleargen denatuaring . In these 
tests the dust sample was' applied to the test e^cposuare 
suarface and then one half of this suarface dust was aremoved 

30 to measuare the contarol pare — tareatment alleargen level of 
that specific sample . Each contarol was diarectly arelevant 
to each sample, which gave the hest possit>le estimate of 
the level of alleargen in the sample hefoare exposuare to 
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possible d.ena.t:TJ.3ra.nt - All tests employeci sl glass 

3re±nf oaroeci p>lastic t>ootjh. of s±ze O . Vm x O . 7m x 1 . Om. 
Average /valuLes aare stated. 



5 Ttie following Bxamples all measu-re ttie ireciuict iofi of the 
allergen Dear p)l from the jh.oTj.se ciiast mite Dermatoplnagoicies 
pteronyssinuLs . 

HoTJ-se ciT_ist was passed tlrroTj-glia a nuimlDer of sieves and tine 
lO fraction smaller than 53 /xm was collected. O - 025g of dnst 
was placed in a small sieve to distrihuite it evenly over 
the test STj.rf ace , The test snrf ace "was a E>TFE 

(polyt etraf luoroethylene — registered trade marJc TEFXiOlST) 
coated metal tray of size 3 0cm x: 3 Ocm . The dust was 

15 applied to the tray hy moving the sieve cont inuLouisly over 
the surface while tapping the sieve. One half of the dust 
was then removed hy suction onto an in— line filter and the 
weight recorded, this was the pre— treatment control. 

20 The tray was then placed in the booth. Three tea light 
holders — upwardly open cylindrical vessels (diameter 
4 0mm, height 15mm) produced to hold night light candles — 
each containing 6ml of water and O . 8ml of orange oil — 
were placed together on an electric hotplate set to 25 0**C- 

2 5 In practice we found that this meant that the hotplate 
temperature cycled between 13 0**C and 250*0. The booth was 
sealed. Heat was delivered for the period specified 

below, and then the hotplate was allowed to cool . After 
2 4 hours the tray was removed, the dust was collected from 

30 it and its weight recorded. The booth was washed with 

strong detergent between tests . 
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Identical tests were cararied out ci±f 
test licjuiicis. These we: 
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±ng only in theiar 



5% 



orange oil floated 



on 



wat 



in 



on 



wat' 



lO 



on wat 



on wat 



( evap^o ara t e ci 



( e-vap>oarat eci 



( evai^oarat eci 



in 



29 



30 



20 



20 



15 



miniates) - oomptaarat i^ve 
12% oirancfe oil ' floated 
minutes) - compiairat ive 
2 0% ozrange oil floated 
minu-tes) - compara t ive 
50%' orange oil floated 
minuites) - comparat i-ve 

12% orange oil /water emulsified with E-Z-MULSE — of 
tine invention (heating stop>p>ed after 105 minutes; did 
not e-vaporate to dryness. • This is helieved to he due 
to remaining non—volat i le surfactant from E— Z-MUliSE 
constituent) - 



The test samtples were assayed for the . IDer jpl. allergen 
using an EXjISA (Enzyme linked immunosorhent assay) to 

2 0 - determine the allergen content . This was then related to 
the weight of dust that had heen present in each sample, 
All of the samples were multiplied up to compare the 
amount of allergen escpected to he present in a O - Ig sample 
of dust. The percentage difference hetween the control 

25 sample and the exposed sample was then obtained . 



The Der pi allergen 



due t i ons were 



follows : 



30 



5% orange oil— on— wat 
12% orange oil -on— wat 



— 11 - 9% 
r — 75 . 4% 
20% orange oil— on-water — 67. 0% 
50% orange oil -on— water — 6 8.1% 
12% orange oil emulsion — 91.0% 
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Tlie raon--volat±l±ty of the 
eTmals±on suigge s t eci tlaat the 
was □responsihjXe for the 
5 sxaarf act ant content itself . 

It was f oianci that the 
sxibst ant ± ally recover over t 
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surf aotant content of the 
orancfe oil, in emialsion form, 
activity increase, not the 

allergen content dici not 
ime - 



lO 



Statistical analysis siagrgrested that 
activity, from the 12% oil— on— water test 
emu-lsion , was a sigjnif icant resialt - 



the increase 
liquici to the 



in 
12% 



